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For: DEPLETION-MODE TRANSISTOR 




THAT ELIMINATES THE NEED TO 




SEPARATELY SET THE THRESHOLD 




VOLTAGE OF THE DEPLETION-MODE 




TRANSISTOR 





Commissioner for Patents 
P.O. Box 1450 
Alexandria, VA 22313-1450 



Dear Sir: 

This is a continuation of Application Serial Number 09/824,553 that was filed 
on April 3, 2003. The present continuation application presents claims 1-8 which are 
identical to claims 8-13 and 19-20, respectively, which were cancelled in the parent 
application. 

In the parent application, the Examiner rejected claims 8-11, 19, and 20 
under 35 U.S.C. §102(b) as being anticipated by Ariizumi et al. (U.S. Patent No. 
4,578,694). In previously rejecting the claims, the Examiner pointed to transistor 11 
shown in FIG. 4 of Ariizumi as constituting the first transistor of claim 1 (previous 
claim 8), and transistor 12 shown in FIG. 4 of Ariizumi as constituting the second 
transistor of claim 1 (previous claim 8). 

In an amendment in the parent application, applicant noted that applicant 
was unable to find any discussion within Ariizumi that teaches or suggests that the 
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thickness of the gate oxide layer of transistor 11 Is substantially less than the 
thickness of the gate oxide layer of transistor 12 as required by the claims. 

In the Advisory Action mailed on August 20, 2003, the Examiner stated that if 
transistors 11, 12, and 13 were all the same type of transistor, it could be said that 
the gate oxides have the same thickness. Applicant previously noted, however, that 
at one point in the fabrication process, transistors 11, 12, and 13 appear to all be 
the same type of transistor. 

The Ariizumi specification teaches: 

''[g]ate insulation layers (19), (20) and (21) and gate electrodes (22), 
(23) and (24) are respectively formed on channel regions of MOSFETs (12), 
(11) and (13). . . . Arsenic ion is implanted in the channel regions of MOSFET 
(11) and (13) in order to change the threshold voltage in the negative 
direction and changes MOSFETs (11) and (13) to D type MOSFETs." (See 
column 4, lines 19-29 of Ariizumi.) 

Applicant notes that to be changed to a D (depletion) type transistor, the 
transistor must have previously been an E (enhancement) type transistor. Transistor 
12 is an enhancement type transistor. As a result, at one point during the 
fabrication process, MOSFETs 11, 12, and 13 were all E-type transistors. Since 
transistors 11, 12, and 13 were all the same type of transistor at one point, it can be 
said that the gate oxides have the same thicknesses as noted by the Examiner. 

In the Advisory Action, the Examiner also stated that transistors 11 and 13 
are substantially different from transistor 12 because transistors 11 and 13 have 
much larger gates than transistor 12. However, the Examiner has not pointed to, 
nor is applicant's attorney aware, of any teaching that indicates that the size of a 
MOS transistor gate is inherently related to the thickness of the gate oxide layer. In 
other words, applicant's attorney Is unaware of any teaching that Indicates that as 
the size of the gate increases, the thickness of the gate oxide must also increase. 

In the Advisory Action, the Examiner further stated that Ariizuma shows that 
gate oxides 20 and 21 are thinner than gate oxide 19. Applicant notes, however. 
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that the claims do not recite that the first gate oxide is thinner than the second gate 
oxide, but Instead require that the thickness of the first gate oxide be substantially 
less than the thickness of the second gate oxide. As noted above, the Ariizuma 
reference does not teach or suggest this limitation. 

With further respect to claim 3 (previous claim 10), claim 3 requires that the 
third transistor be substantially non-conductive when zero volts are applied to the 
gate. As noted above, the Examiner pointed to transistor 11 shown in FIG. 4 of 
Ariizumi as constituting the first transistor of the claims, and transistor 12 shown in 
FIG. 4 of Ariizumi as constituting the second transistor of the claims. In addition, 
the Examiner appears to point to transistor 13 shown in FIG. 4 of Ariizumi as 
constituting the third transistor of the claims. 

However, as shown in FIG. 4 of Ariizumi, transistor 13 is a depletion-mode 
device. As a result, it is not possible for transistor 13 to be substantially non- 
conductive when zero volts are applied to the gate because a depletion-mode device 
is conductive when zero volts are applied to the gate. From what applicant can 
determine, the Examiner did not address these comments in the Advisory Action. 

With further respect to claim 6 (previous claim 13), claim 6 recites, in part, 

"wherein the first and third transistors have source and drain regions 
of the same conductivity type, and the second transistor has source and drain 
regions of an opposite conductivity type." 

As noted above, the Examiner pointed to transistor 11 shown in FIG. 4 of 
Ariizumi as constituting the first transistor of the claims, and transistor 12 shown in 
FIG. 4 of Ariizumi as constituting the second transistor of the claims. In addition, 
the Examiner appeared to point to transistor 13 shown in FIG. 4 of Ariizumi as 
constituting the third transistor of the claims. 

Applicant notes, however, that one skilled in the art would not be motivated 
to form transistor 13 shown in FIG. 4 of Ariizumi as a PMOS device because the 
invention of Ariizumi would no longer function as intended. Transistor 13 of FIG. 4 
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of Ariizumi is shown as a diode-connected NI^OS transistor. As noted by Ariizumi, 
the gate of transistor 13 is protected from voltage spil<es on the VCC terminal 
because the gate and drain of transistor 13 are connected together. (See column 3, 
lines 56-59 of Ariizumi.) 

However, if a diode-connected PI^OS transistor were used in lieu of NI^OS 
transistor 13, the gate would no longer be protected. Thus, voltage spikes on the 
source of a PI^IOS transistor from the VCC terminal can destroy the gate. As a 
result, one skilled in the art would not be motivated to use a PMOS transistor in lieu 
of NMOS transistor 13. Thus, one skilled in the art would not be motivated to 
change transistor 13 (the third transistor) so that transistor 13 and transistor 12 (the 
second transistor) have opposite conductivity type. From what applicant can 
determine, the Examiner did not address these comments in the Advisory Action. 
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